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This listing of claims will replace the listings of claims in the application. 

1. (Currently Amended) An x-ray tube comprising at least one x-ray target substrate, wherein said x- 
ray target substrate comprises a molybdenum-based nanocomposite, said molybdenum-based nanocomposite 
comprising: 

a) a metallic matrix comprising molybdenum; and 

b) a plurality of nanoparticles dispersed throughout said metallic matrix, wherein said phuality 
of nanoparticles comprises from about 2 volume percent to about 20 volume percent of said 
molybdenum-based nanoeompositei 

wjl BSin each ftf Said Polity of n &nopaffticlcs comprises at least one of an inorganic ovi ^, an ino.y mir 

sadada an inorganic bggde , an m^rir ^ycarbid c an inorgan i c o xy dt ride. an inorgan ic siliriH.. an 

inorganic alumiflide. and combinatio n s thereof 

2. (Original) The x-ray tube according to Claim 1, -wherein said metallic matrix comprises at least 
one of elemental molybdenum and a molybdenum-based alloy, and combinations thereof. 

3. (Canceled) 

4. (Currently Amended) The x-ray tube according to Claim ([3]) 1, wherein said inorganic oxide is 
one of a rare earth oxide, yttria, alumina, zirconia, hamia, dtania, calcia, magnesia, and combinations thereof. 

5. (Original) The x-ray tube according to Claim 4, wherein said inorganic oxide is yttria. 

6. (Cuxrcndy Amended) The x-ray tube according to Claim [[3]J I, wherein said inorganic carbide is 
a carbide of hafnium, tantalum, molybdenum, zirconium, niobium, chromium, titanium, tungsten, and 
combinations thereof. 

7. (Original) The x.ray tube according to Claim 1, wherein each of said plurality of nanopartides 
has at least one dimension, wherein said at least one dimension is in a range from about 10 nm to about 500 



S. (Original) The x-ray tube according to Claim 7, wherein said at least one dimension is in a 
range from about 10 nm to about 30 nm. 
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9- (Original) The x-ray tube according to Claim 1, wherein said plurality of nanopacticles 

comprises from about 4 volume percent to about 10 volume percent of said molybdenum-based 

nanocomposite. 

10. (Original) The x-ray tube according to Claim 1, wherein said molybdenum-based 

nanocomposite has a strength in a range from about 400 MPa to about 1200 MPa. 

12. (Original) The x-ray tube according to Claim 1, wherein said molybdenum-based 
nanocomposite is uSermally stable up to about 2000°C. 

13. (Original) The x-ray tube according to Claim 1 ? wherein each of said plurality of oanopartictes 
is substantially spherical. 

14. (Original) The x-ray tube according to Claim 1 ? wherein each of said plurality of uanoparticles 
has a substantially ellipsoidal shape. 

15. (Currently Amended) A nanocomposite, said nanocomposite comprising: 

a) a molybdenum-based metallic matrix; and 

b) a plurality of nanoparticlcs dispersed throughout said molybdenum-based metallic matrix, wherein 
said plurality of nanopartides comprises from about 2 volume percent to about 20 volume percent of said 
nanocomposite; 

whgfib each Qiaaid p l urality of nanopartkles comprise at on e of anmo^nir oviH. >n jagg^ 
carb i dB . an ino r ganic bonde , m j norfffflk Q ^b\fr m inownic oxvnitride. an tanrp W yMfc , w 
^Or g a nic aluminidc and combfoariops thereof 

16. (Original) The nanocomposite according to Claim 15, wherein said molybdenum-based 
metallic .matrix comprises ac least one of elemental molybdenum and a molybdenum-based alloy, and 
combinations thereof. 

17. (Canceled) 

18. (Currently Amended) The nanocomposite according to Claim ([17]] IS, wherein said inorganic 
oxide is one of a rare earth oxide, ytcria, al um i„ a , sircoma, hafhia, titania, calcia, magnesia, and combinations 
thereof. 
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19. (OngmaJ) The nanocomposite according to Claim 18, wherein said inorganic o*ide la yttria. 

20- (Currendy Amended) The nanocomposite according to Claim f[17J] 15, wherein said inorganic 
carb.de is a carbide of hafoW tantalum, molybdenum, ionium, niobium, chromium, titanium, tungsten, 
and combinations thereof. 

21. (Original) The nanocomposite according to Claim 15, wherein each of said plurality of 
nanoparticles has at least one dimension, wherein said at least one dimension is in a range from about 10 nm 
to about 500 nm. 

22. (Original) The nanocomposite according to Claim 21, wherein said at least one dimension is in 
a range from about 1 0 nm to about 30 nm. 

23. (Original) The nanocomposite according to Claim 15, whereto said plurality of nanoparticles 
comprises from about 4 volume percent to about 10 volume percent of said nanocomposite. 

24. (Original) The nanocomposite according to Claim 15, wherein said nanocomposite has a 
strength in a range from about 400 MPa to about 1200 MPa. 

26. (Original) The nanocomposite according to Claim 15, wherein said nanocomposite thermally 
stable up to about 2000°C 

27. (Original) The nanocomposite according to Claim 15, wherein each of said plurality of 
nanoparticles is substantially spherical. 

28. (Original) The nanocomposite according to Claim 15, wherein, each of said plurality of 
nanoparticles has a substantially ellipsoidal shape. 

29. (Original) The nanocomposite according to Claim 15, wherein said nanocomposite is formed 
by generating a nanocomposite powder by one of mechanical milling and cryogenic milling, consolidating 
sad nanocomposite powder to make a green body, thermomechanicaUy processing said green body to form 
said nanocomposite. 

30. (Original) The nanocomposite according to Claim 29, wherein said crvogenic milling process 
is one of a non-reactive milling process and a reactive cryogenic milling process. 
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31. (Original) The nanocomposite according to Claim 29, wherdn .said thermomechanica! 
PrDCeSSing COm P flses at least one of Urging, rolling, and swaging of said nanocomposke. 

32. (Original) The nanocomposite according to Claim 29, wherein said nanocomposice is 
subjected to severe plastic deformation, where said severe plastic deformation comprises enuiasial channel 
angular processing of said nanocomposite. 

33. (Original) The nanocomposite according to Claim 32, wherein said severe plastic deformation 
comprises at least one of torsioo extrusion and twist extrusion of said nanocomposite. 

34. (Original) The nanocomposite according to Claim 33, wherein said nanocomposite forms a 
portion of an x-ray target 

35-74 (Canceled) 
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